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(57) ABSTRACT 

The invention relates to a linear SC circuit arrangement 
using integrated deep submicron technology, having at least 
one sWitched capacitor circuit Which is connected to an input 
for inputting an input signal and Which has at least one 
sWitchable capacitor and at least one ?rst transistor, having 
a control circuit for directly actuating the ?rst transistors, 
having an output stage Which has second transistors and 
Which is arranged downstream of the sWitched capacitor 
circuit, Where the ?rst transistors are in the form of thick 
oxide transistors and have a higher Withstand voltage than 
the second transistors. 

17 Claims, 3 Drawing Sheets 
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SC CIRCUIT ARRANGEMENT 

BACKGROUND 

The invention relates to the ?eld of linear SC circuit 
arrangements. In particular, the invention relates to linear SC 
circuit arrangements using integrated deep submicron tech 
nology Which has at least one sWitched capacitor circuit, a 
control circuit and an output stage Which is connected 
downstream of the sWitched capacitor circuit. 

In the text beloW, an SC circuit arrangement is to be 
understood to mean a circuit Which has at least one sWitched 
capacitor. Such sWitched capacitors, Which are usually also 
referred to as “sWitched capacitor” circuits or SC circuits, 
are knoWn generally in a multiplicity of embodiments and 
applications. Applications With such sWitched capacitors can 
be found, by Way of example, in sWitched capacitor ?lters 
(see U. TietZe, Ch. Schenk, Halbleiterschaltungstechnik 
Seimeonduclor Circuitry, 12th edition, page 866-871), SC 
subtractors and the like. 

SWitched capacitor circuits are provided in order to simu 
late the characteristic of a resistor in the best possible 
manner. This is possible only if the controllable sWitches or 
transistors have a turn-on resistance Ron Which is as linear 
as possible. HoWever, this can be ensured only if these 
controlled sWitches are operated in the linear range of their 
characteristic curve. The problem With this, hoWever, is that 
reducing the actuation potential means that the correspond 
ing transistors are simply no longer operated in ideal fashion 
in the linear range of their characteristic curve, a direct result 
of Which is also a nonlinear tum-on resistance Ron. 

The switched capacitances can be used to provide a ?lter 
Whose ?lter parameter is independent of the absolute capaci 
tance value; in particular, the cut-off frequency may in this 
case be set variably over a Wider range. In addition, the 
resonant frequency, the quality factor and the gain at the 
resonant frequency may also be set independently of one 
another. In order to achieve the same functionality With 
conventional ?lters, it Would be necessary to provide a 
universal ?lter, at least of second order, having ?lter coef 
?cients Which can be set independently of one another. 
HoWever, the advantage of an SC ?lter over a universal ?lter 
of this type is the opportunity of simpler implementation. SC 
?lters are used, in particular, in telecommunications, for 
example in transceiver circuits, broadband applications and 
linecard applications. 
As in the case of most integrated circuits, such applica 

tions also have the increasing need to provide an ever greater 
level of integration and, related to this, ever smaller feature 
siZes for future integrated circuits. Current and future gen 
erations of large scale integrated circuits therefore use “deep 
submicron” technology. Deep submicron technology 
denotes semiconductor technologies Where the correspond 
ing integrated circuits are produced With a minimum feature 
siZe of no more than 0.25 pm, particularly no more than 0.2 
pm. In semiconductor technologies used to date, Where 
feature siZes of greater than 0.25 pm have thus been used, 
the supply voltage for supplying the integrated circuit Was 
still suf?ciently high to actuate the corresponding control 
connections of the controllable sWitches With a control 
signal Which Was such that the linearity demands of these 
sWitches Were still met. 

In integrated circuits produced using deep submicron 
technologies, hoWever, a much loWer supply voltage of, by 
Way of example, less than 2 volts is used. The problem With 
this is noW that such loW supply voltages mean that the 
actuation potentials for actuating the control connections of 
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2 
the controlled sWitches are also not high enough to provide 
a suf?ciently linear characteristic curve for the controlled 
sWitch. Linear sWitches are an absolute necessity, besides 
linear capacitances, for implementing linear sWitched 
capacitor circuits, hoWever. 

For this reason, the controlled sWitches are linearized by 
providing sWitched capacitor circuits produced using deep 
submicron technologies With a precharging circuit Which is 
used to precharge the control connections of the controlled 
circuit. This method is also referred to as a “boot strapping” 
method and is described, by Way of example, in US. Pat. 
No. 6,118,326, US. Pat. No. 5,945,872 and US. Pat. No. 
6,060,937. Here, a voltage store is ?rst precharged and is 
then clamped betWeen the input connection of the SC circuit 
and the control electrode of the controlled sWitch Which is 
provided for sWitching the sWitchable capacitance. This 
adds the control voltage precharged in the voltage store to 
the input signal. 
The problem With this method, hoWever, is that the signal 

source for the input signal is loaded to a peak during the 
controlled sWitch’s changeover operation. This signal 
source, Which is in the form of an operational ampli?er or in 
the form of an output stage, for example, noW needs to be 
much more poWerful in order to provide the requisite, peak 
current for the changeover operation or to drive the con 
trolled sWitches and to charge the capacitances. This equally 
means an increase in the poWer loss, Which is to be avoided, 
hoWever, particularly in applications With a local poWer 
supply. 
The fact that the signal source brie?y needs to provide a 

very large current means that it needs to be oversiZed 
accordingly, a direct result of Which is also a larger area 
involvement for the integrated circuit. 

Another problem is that the Well substrate diodes in the 
integrated controllable sWitch, Which are subjected to brief 
but relatively large voltage spikes during the changeover 
operation, experience additional loading Which can result in 
these elements being damaged or failing. To prevent this, the 
Well substrate diode also needs to be made more robust. This 
results in reliability problems for the controllable sWitch 
from time to time, hoWever. 

The document Yung, W. et al., Process Dependency of 
MOSFET Depletion Mode MOS Capacitors in Series Com 
pensation, Proc. 45th MidWest Symposium on Circuits and 
Systems, Aug. 2002, No 1, pages I-263 to I-266, describes 
a sWitched capacitor integrator and a second-order SC/loW 
pass ?lter. This sWitched capacitor integrator and the sec 
ond-order SC/loW-pass ?lter can be produced in various 
CMOS production processes, namely in 0.35 pm, 0.25 pm 
and 0.15 pm (deep submicron), and can be compared With 
one another. HoWever, this document gives no indication at 
all of the transistors in the sWitched capacitor circuit being 
in the form of thick oxide transistors. 

US. patent speci?cation US. Pat. No. 6,636,083 B1 
describes a self-adjusting current source for loW-poWer SC 
circuits. The self-adjusting current source is used to reduce 
the transistors’ leakage current Which arises With deep 
submicron processors. 
The present invention is noW based on the object of 

providing an SC circuit arrangement of the type mentioned 
in the introduction Which permits more e?icient and, in 
particular, more robust implementation of linear sWitched 
capacitor circuits. 
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SUMMARY 

Accordingly, a linear SC circuit arrangement using inte 
grated deep submicron technology is provided, having at 
least one sWitched capacitor circuit Which is connected to an 
input for inputting an input signal and Which has at least one 
switchable capacitor and at least one ?rst transistor, having 
a control circuit for directly actuating the ?rst transistors, 
having an output stage Which has second transistors and 
Which is arranged downstream of the sWitched capacitor 
circuit, Where the ?rst transistors are in the form of thick 
oxide transistors and have a higher Withstand voltage than 
the second transistors. 

The insight on Which the present invention is based is that 
not all transistors in an integrated circuit produced using 
deep submicron technology are in the form of “thin oxide 
transistors” With a loW control voltage. Rather, such inte 
grated circuits also optionally contain transistor types Which 
are equipped With a thicker gate oxide. Such controlled 
sWitches, Which are subsequently also referred to as thick 
oxide transistors, are typically used for the digital input/ 
output connections (I/O interface, pads) in integrated cir 
cuits produced using deep submicron technologies. Such 
input/output connections require transistors having a rela 
tively high Withstand voltage. Said thick oxide transistors 
advantageously have a higher Withstand voltage of, by Way 
of example, greater than 3 volts than conventional transis 
tors produced using deep submicron technology. 

The idea on Which the present invention is based involves 
such thick oxide transistors noW also being used for imple 
menting the controlled sWitches in the sWitched capacitor 
circuit. The core of the present invention is thus to combine 
the thick oxide transistors and the transistors produced using 
deep submicron technology for ef?cient and robust imple 
mentation of modern linear sWitched capacitor circuits. This 
combination alloWs the advantages for both transistor types 
to be used. 

The fact that the signal source does not noW need to be 
furnished With relatively high poWer in order to provide the 
peak currents demanded also results in a reduction in the 
current draWn and in a smaller chip area for the overall 
circuit arrangement. 

The use of thick oxide transistors for at least some 
controlled sWitches in the sWitched capacitor circuit actuates 
their control electrodes using the desired, constantly high 
control potentials. It is therefore possible to dispense With a 
precharging circuit (boot strapping circuit) provided speci? 
cally for the purpose, since there are noW no peak currents 
for charging an upstream voltage store and for reversing the 
charge on this voltage store. This also reduces the load on 
the signal source. The relatively high Withstand voltage 
means that a high level of product reliability for such a 
sWitched capacitor arrangement is assured. The combination 
of thick oxide transistors for such sWitches, Which have to 
sWitch a higher poWer in a shorter time, With the transistors 
using deep submicron technology for the remaining circuit 
parts also permits ef?cient implementation of sWitched 
capacitor circuit arrangements using modern deep submi 
cron technologies too. 

In one re?nement of the invention, the dielectric or the 
gate oxide of the thick oxide transistors (?rst transistors) is 
signi?cantly larger than the dielectric of the transistors 
produced using deep submicron technology. Typically, the 
gate oxide of the thick oxide transistors has at least 1.5 times 
the thickness, particularly tWice the thickness, of the gate 
oxide of the other transistors (thin oxide transistors). 
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4 
In one re?nement, the input and a ?rst electrode on a 

sWitchable capacitor, on the one hand, and the second 
electrode of the sWitchable capacitor and the output stage, on 
the other hand, respectively have a ?rst transistor arranged 
betWeen them. These transistors can each be actuated by a 
clock signal and a clock signal Which is clocked in antiphase 
thereto. To actuate the controllable sWitches, a control circuit 
is provided Which is advantageously in the form of a clock 
generator. The output of this clock generator generates the 
clock signal and the clock signal clocked in antiphase 
thereto, the antiphase clock signals not being alloWed to 
overlap. 

In one particularly advantageous development, a ?rst 
portion of the ?rst transistors is actuated by the clock signal, 
and a second portion of the ?rst transistors is cross actuated 
by the clock signal Which is complementary thereto. HoW 
ever, there must not necessarily be a clock signal and a clock 
signal Which is in antiphase thereto. It Would also be 
conceivable for the edges of the tWo clock signals to overlap 
slightly, so that a signi?cantly more dynamic sWitching 
operation for the controlled sWitches can be produced, 
Which is of particular advantage particularly in radio-fre 
quency applications today. 

In one re?nement, the ?rst transistors have the same 
semiconductor topology as third transistors Which are pro 
vided for a digitally designed I/O interface on the SC circuit 
arrangement. 

In one particularly advantageous development, only the 
transistor arranged betWeen the input and a ?rst electrode on 
a sWitchable capacitor is in the form of a ?rst transistor. The 
remaining transistors in the sWitched capacitor circuit have 
fourth transistors Which have a loWer Withstand voltage than 
the ?rst transistors. These fourth transistors have the same 
Withstand voltage as the second transistors, in particular. 

In one particularly advantageous development, the control 
device produces a ?rst control signal With a loW signal level 
for actuating the fourth transistors. To actuate the ?rst 
transistor, the control device has a charging device, particu 
larly a charge pump, Which converts the ?rst control signal 
into a second control signal, Which has a higher signal level 
than the ?rst control signal. 

In one re?nement, the sWitched capacitor circuit is in the 
form of a sWitched capacitor ?lter. 

In a typical re?nement, the transistors in the sWitched 
capacitor circuit are in the form of MOS transistors, par 
ticularly in the form of CMOS transistors. 
As already mentioned at the outset, deep submicron 

technologies are referred to as such today When their feature 
siZe is in the range of less than 0.25 pm or in some cases also 
of less than 0.2 um. HoWever, the invention is particularly 
suitable for technologies With feature siZes of less than 0.18 
pm or of less than 0.13 pm. The invention is particularly 
advantageous for future technologies in the range betWeen 
approximately 0.09 um and 0.07 pm, since in this case it is 
no longer actually possible, given the demanded linearity 
requirements, to ensure actuation of the corresponding 
sWitched capacitor transistors in another Way, or it is pos 
sible only With a considerably greater level of circuit com 
plexity. It is therefore generally true that the advantages of 
the invention become ever greater as the feature siZe 
becomes ever smaller. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described beloW With reference to the 
exemplary embodiments indicated in the ?gures of the 
draWing, in Which: 
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FIG. 1 shows a block diagram of a ?rst exemplary 
embodiment of an SC circuit arrangement based on the 

invention; 
FIG. 2 shows a block diagram of a second exemplary 

embodiment of an SC circuit arrangement based on the 

invention; 
FIG. 3 shoWs signal/time diagrams to illustrate the vari 

ous clock signals in the circuit in FIG. 3. 
In the ?gures of the draWing, elements and signals Which 

are the same or have the same function have been provided 
With the same reference symbolsiunless stated otherWise. 

DESCRIPTION 

FIG. 1 shoWs a block diagram of a ?rst exemplary 
embodiment of an SC circuit arrangement based on the 
invention. 

In FIG. 1, the SC circuit arrangement is provided With 
reference symbol 1. The SC circuit arrangement 1 has a 
sWitched capacitor circuit 2 and an output stage 3 connected 
doWnstream of this circuit 2. To control the sWitched capaci 
tor circuit 2, a control circuit 4 is provided. The SC circuit 
arrangement also has an input 5, into Which an input signal 
Vin can be input, and an output 6, from Which it is possible 
to pick off an output signal Vout. 

The sWitched capacitor circuit 2 has a capacitive element 
10, for example a capacitor. This capacitor 10 is designed to 
able to be sWitched using a plurality of controllable sWitches 
11-14. In the present exemplary embodiment, four control 
lable sWitches 11-14 are provided Which, by Way of 
example, may be in the form of transistors, for example 
MOSFETs, JFETs, bipolar transistors etc. A ?rst transistor 
11, Which is in the form of an input transistor, is arranged 
With its load path betWeen the input 5 and a ?rst electrode 
15 on the capacitor 10. A second transistor 12, Which is in 
the form of an output transistor, is arranged With its load path 
betWeen the second electrode 16 of the capacitor 10 and a 
?rst input connection 17 on the doWnstream output stage 3. 
The tWo other transistors 13, 14 in the sWitched capacitor 
circuit 2 are connected by means of their load paths to a 
respective one of the electrodes 15, 16 and a ?rst supply 
connection 18. 

To control the transistors 11-14, a control circuit 4 is 
provided. The control circuit 4 is arranged betWeen the ?rst 
supply connection 18 and a second supply connection 19. In 
the present exemplary embodiment, the ?rst supply connec 
tion 18 is at a ?rst supply potential GND, for example a 
reference potential or the potential of the reference ground, 
While the second supply connection 19 is at a second supply 
potential VDDH, for example a positive supply potential 
VDDH. 

In the present exemplary embodiment, the control circuit 
4 is in the form of a clock generator Which provides a ?rst 
clock signal CLK at a ?rst output 20 and a clock signal CLK' 
Which is complementary (in antiphase) thereto at a second 
output 21. These clock signals CLK, CLK' are used to 
actuate the transistors 11-14. In the present exemplary 
embodiment, the transistors 11, 14 are respectively actuated 
by the clock signal CLK and the transistors 12, 13 are 
respectively actuated by the clock signal CLK'. 

In the present exemplary embodiment, the output stage 3 
has an ampli?er 22 Which, by Way of example, is in the form 
of an operational ampli?er or is in the form of a push-pull 
output stage. In this arrangement, the ?rst input 17 forms the 
inverting input of the ampli?er 22 into Which the current 
signal I1 produced at the output of the sWitched capacitor 
circuit 2 is input. The second input 23 of the ampli?er 22 is 
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6 
connected to the ?rst supply connection 18. The supply side 
of the ampli?er 22 is arranged betWeen the ?rst supply 
connection 18 and a third supply connection 24. The third 
supply connection 24 has a third supply potential VDDL, for 
example a positive supply potential VDDL. In addition, an 
integrated coupling capacitance 25 is arranged betWeen the 
input 17 and the output 6. 
The SC circuit arrangement 1 is thus in the form of a ?lter 

With a sWitched capacitance 10. In this case, the capacitor 10 
is charged and discharged in step With the sWitching fre 
quency f of the clock signals CLK, CLK'. The mean inte 
gration current I1 is proportional to this sWitching frequency 
f. In this context, the integration time constant T can be 
controlled using the sWitching frequency f in line With the 
folloWing relationship: 

If such integrators are used to construct a universal ?lter, 
then the frequencies f can be used to control and alter both 
the cut-off frequency and the ?lter characteristic. 
The SC circuit arrangement 1 is designed using “deep 

submicron” technology. In line With the invention, the 
transistors 11-14 in the sWitched capacitor circuit 2 are noW 
in the form of “thick oxide transistors”. These thick oxide 
transistors 11-14 are actuated using a higher control poten 
tial than is required for the transistors (not shoWn in FIG. 1) 
in the output stage 3 or in the other circuit elements in the 
SC circuit arrangement 1. For this reason, the second supply 
potential VDDH, Which is used to supply the control circuit 
4 and hence to produce the clock signals CLK, CLK', is 
higher than the third supply potential VDDL, Which is used 
to supply the other circuit parts. The following is thus true: 

In the present exemplary embodiment, it may be assumed 
that the third supply potential VDDL is loWer than 2 volts 
(for example 1.5 volts or 1.8 volts). This loW supply 
potential VDDL corresponds to the supply potential Which is 
required in order to operate and to supply the transistors 
produced using deep submicron technology. By contrast, the 
second supply potential VDDH is higher than 3 volts, for 
example 3.3 volts or 5 volts. This high supply potential 
VDDH corresponds to the supply potential Which is required 
in order to operate and to supply the thick oxide transistors 
or the transistors in the I/O interface. 

In line With the invention, the control circuit 4 is noW 
designed to provide clock signals CLK, CLK' Which can be 
used to actuate the thick oxide transistors 11-14 in appro 
priate fashion, so that the overall sWitched capacitor circuit 
2 meets the linearity requirements. The amplitude of the 
clock signals CLK, CLK' produced by the control circuit 4 
thus corresponds approximately to the amplitude of the 
second supply potential VDDH. By contrast, the other 
circuit parts and elements in the SC circuit arrangement 1 do 
not require such high control potentials CLK, CLK', Which 
means that these are supplied With the loWer supply potential 
VDDL. 

FIG. 2 uses a block diagram to shoW a second exemplary 
embodiment of an SC circuit arrangement based on the 
invention. 

Unlike the exemplary embodiment in FIG. 1, the control 
circuit 4 in the circuit example in FIG. 2 is no longer 
supplied by the high supply potential VDDH, but rather, in 
line With the other circuit parts in the SC circuit arrangement 
1, is likeWise supplied by the loW supply potential VDDL. 
The output of the control circuit 4 thus produces clock 
signals CLK, CLK' Which have a correspondingly loWer 
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amplitude than the clock signals CLK, CLK' in FIG. 1. In 
this regard, see also the signal/time diagrams in FIG. 3, 
Which shoWs the clock signals CLK, CLK', CLK" in FIG. 2. 

So that the switched capacitor circuit 2 noW also has the 
required linearity, hoWever, the input transistor 11 is in the 
form of a thick oxide transistor. The other transistors 12-14 
are conventional transistors produced using deep submicron 
technology. As already mentioned above, the input transistor 
11 requires control potentials Which have a higher amplitude 
than is provided by the clock signal CLK provided by the 
control circuit 4. Hence, the control circuit 4 contains a 
charging device 26, for example a charge pump. This charge 
pump 26, Whose supply side is likeWise arranged betWeen 
the ?rst and third supply connections 18, 24, has the clock 
signal CLK supplied to it. From this, the charge pump 26 
produces a clock signal CLK" Which, in comparison With the 
clock signal CLK supplied at the input, has an amplitude 
Which is increased in line With the higher supply potential 
VDDH (see FIG. 3). This clock signal CLK" provided by the 
charge pump 26 is noW large enough or noW has the 
appropriate amplitude to actuate the thick oxide transistor 11 
such that the SC circuit arrangement has the required 
linearity. 

Unlike the input transistor 11, the other transistors 12-14 
in the sWitched capacitor circuit 2 may also be in the form 
of conventional transistors produced using deep submicron 
technology. In the case of the output transistor 12, this is 
possible because the node 17 is approximately at the poten 
tial of reference ground GND folloWing a charge reversal 
operation in the capacitor 10. The output transistor 12 thus 
has no voltage drop correlated to the input signal Vin across 
it, Which means that virtually no distortions to the input 
signal Vin Which could in?uence the linearity arise in this 
case. The same applies to the transistors 13, 14, Which have 
the potential of reference ground GND applied to them 
anyWay and thus contribute only very little to any distortion 
of the input signal Vin. 

The particular advantage of the circuit variant in FIG. 2 is 
that in this case not only the output stage 3 but also the clock 
generator 4 can be produced using deep submicron technol 
ogy. The corresponding transistors in the clock generator 4 
or in the output stage 3 can thus likeWise be produced using 
CMOS technology, Which means that they are noW also 
supplied With a correspondingly loWer supply voltage 
VDDL-GND. The result is thus also a loWer poWer loss, 
Which is knoWn to be proportional to the square of the 
supply voltage. 

Although the present invention has been described above 
With reference to a preferred exemplary embodiment, it is 
not limited thereto but rather may be extended as desired. 

Thus, the invention is not necessarily limited to SC ?lter 
arrangements, but rather may naturally also be extended to 
other circuit arrangement using sWitched capacitor topology. 
By Way of example, it Would also be conceivable to imple 
ment an SC subtractor. 

In the exemplary embodiments above, it is naturally 
possible to specify a multiplicity of different circuit variants 
by interchanging the conductivity types and transistor types. 
The invention is also not limited to the numerical examples 
indicated, Which have been indicated merely for the sake of 
better clarity. In the present exemplary embodiment, the SC 
circuit arrangement has been shoWn With a single sWitched 
capacitor stage. It goes Without saying that it is additionally 
or alternatively possible to connect a plurality of these SC 
circuit arrangements in series With one another or in parallel 
With one another too in this case. 
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8 
LIST OF REFERENCE SYMBOLS 

1 SC circuit arrangement 
2 SWitched capacitor circuit 
3 Output stage 
4 Control circuit, clock generator 
5 Input 
6 Output 
10 Capacitive element, capacitor 
11 Controllable sWitch, input transistor 
12 Controllable sWitch, output transistor 
13 Controllable sWitch, transistor 
14 Controllable sWitch, transistor 
15 Electrode, node 
16 Electrode, node 
17 First input 
18 First supply connection 
19 Second supply connection 
20 Output 
21 Output 
22 Ampli?er 
23 Second input 
24 Third supply connection 
25 Integrating coupling capacitance 
26 Charging device, charge pump 
C1, C2 Capacitances 
CLK, CLK', CLK" Clock signals 
GND (First) supply potential, potential of reference ground 
I1 Integration current 
VDDH (Second, positive) supply potential 
VDDL (Third, positive) supply potential 
Vin Input signal 
Vout output signal 

The invention claimed is: 
1. A linear SC circuit arrangement using integrated deep 

submicron technology, the circuit arrangement comprising: 
at least one sWitched capacitor circuit including an input, 

an output, at least one sWitchable capacitor and at least 
one ?rst transistor, Wherein the input is operable to 
receive an input signal; 

a control circuit operable to actuate the at least one ?rst 

transistor; and 
an output stage connected to the output of the at least one 

sWitched capacitor circuit, the output stage comprising 
at least one second transistor; 

Wherein the at least one ?rst transistor is at least one thick 
oxide transistor and the at least one ?rst transistor has 
a higher Withstand voltage than the at least one second 
transistor; 

the at least one ?rst transistor comprises a plurality of ?rst 
transistors; and 

the plurality of ?rst transistors comprises at least one 
transistor arranged betWeen the input of the at least one 
sWitched capacitor circuit and a ?rst electrode of the at 
least one sWitchable capacitor, Wherein the plurality of 
?rst transistors further comprise at least one additional 
transistor arranged betWeen a second electrode of the 
sWitchable capacitor and the output of the at least one 
sWitched capacitor circuit, and Wherein the at least one 
transistor and the at least one additional transistor are 
each operable to be actuated by a clock signal clocked 
in antiphase. 

2. The circuit arrangement of claim 1 Wherein the at least 
one ?rst transistor comprises at least one ?rst gate dielectric 
and the at least one second transistor comprises at least one 
second gate dielectric, Wherein the thickness of the at least 
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one ?rst gate dielectric is at least 1.5 times greater than the 
thickness of the at least one second gate dielectric. 

3. The circuit arrangement of claim 2 Wherein the thick 
ness of the at least one ?rst gate dielectric is at least tWice 
the thickness of the at least one second gate dielectric. 

4. The circuit arrangement of claim 1 Wherein the control 
circuit comprises a clock generator, the clock generator 
operable to output at least one clock signal, and the at least 
one clock signal operable to actuate the at least one ?rst 
transistor. 

5. The circuit arrangement of claim 4 Wherein the at least 
one ?rst transistor comprises a plurality of ?rst transistors, 
and Wherein a ?rst set of the plurality of ?rst transistors are 
actuated by the clock signal and a second set of the plurality 
of ?rst transistors are actuated by a signal in antiphase With 
the clock signal. 

6. The circuit arrangement of claim 1 Wherein the plural 
ity of ?rst transistors have a Withstand voltage that is 
substantially the same as a third transistor provided in an I/O 
interface on the circuit arrangement. 

7. The circuit arrangement of claim 1 Wherein the the at 
least one transistor having a ?rst Withstand voltage, and 
Wherein the at least one additional transistor has have a 
loWer Withstand voltage than the ?rst Withstand voltage, and 
Wherein the at least one additional transistor has the same 
Withstand voltage as the at least one second transistor. 

8. The circuit arrangement of claim 7 Wherein the control 
circuit is operable to produce a ?rst control signal, the ?rst 
control signal a loW signal level operable to actuate the 
remaining plurality of ?rst transistors, and Wherein the 
control circuit comprises a charge pump operable to convert 
the ?rst control signal into a second control signal Which has 
a higher signal level than the ?rst control signal. 

9. The circuit arrangement of claim 1 Wherein the 
sWitched capacitor circuit comprises a sWitched capacitor 
?lter. 

10. The circuit arrangement of claim 1 Wherein the at least 
one ?rst transistor is a CMOS transistor. 

11. The circuit arrangement of claim 1 Wherein a dimen 
sional measurement of the at least one second transistor is 
less than 0.25 pm. 

12. A linear sWitched capacitor circuit arrangement using 
integrated deep submicron technology, the circuit arrange 
ment comprising: 

at least one sWitched capacitor circuit including at least 
one sWitchable capacitor and a plurality of ?rst tran 
sistors, the plurality of ?rst transistors comprising at 
least one thick oxide transistor; 

an output stage connected to the sWitched capacitor 
circuit, the output stage comprising at least one second 
transistor, Wherein the at least one thick oxide transistor 
has a higher Withstand voltage than the at least one 
second transistor; 

a control circuit operable to output at least one control 
signal to the at least one sWitched capacitor circuit, 
Wherein the at least one control signal is operable to 
actuate the at least one thick oxide transistor, Wherein 
a ?rst supply potential and a second supply potential 
connected to the control circuit in order to produce the 
at least one control signal; 

Wherein the ?rst supply potential and a third supply 
potential are connected to the output stage; and 
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Wherein the at least one control signal is a clock signal, 

and the plurality of ?rst transistors comprise a ?rst set 
of transistors and a second set of transistors, Wherein 
the ?rst set of transistors are actuated by the clock 
signal and the second set of transistors are actuated by 
the clock signal in antiphase. 

13. The circuit arrangement of claim 12 Wherein the 
second supply potential is greater than the third supply 
potential. 

14. The circuit arrangement of claim 12 Wherein the 
second supply potential is equal to the third supply potential 
and further comprising a charge pump connected betWeen 
the control circuit and the at least one sWitched capacitor 
circuit, the charge pump operable to increase the amplitude 
of the at least one control signal based on a fourth supply 
potential connected to the charge pump. 

15. The circuit arrangement of claim 12 Wherein the third 
supply potential is loWer than tWo volts. 

16. A linear SC circuit arrangement using integrated deep 
submicron technology, the circuit arrangement comprising: 

at least one sWitched capacitor circuit including an input, 
an output, at least one sWitchable capacitor and at least 
one ?rst transistor, Wherein the input is operable to 
receive an input signal; 

a control circuit operable to actuate the at least one ?rst 

transistor; and 
an output stage connected to the output of the at least one 

sWitched capacitor circuit, the output stage comprising 
at least one second transistor; 

Wherein the at least one ?rst transistor is at least one thick 
oxide transistor and the at least one ?rst transistor has 
a higher Withstand voltage than the at least one second 
transistor; and 

the at least one ?rst transistor is arranged betWeen the 
input of the at least one sWitched capacitor circuit and 
a ?rst electrode of the at least one sWitchable capacitor, 
Wherein the at least one sWitched capacitor circuit 
further comprises at least one additional transistor 
arranged betWeen a second electrode of the sWitchable 
capacitor and the output of the at least one sWitched 
capacitor circuit, and Wherein the at least one ?rst 
transistor and the at least one additional transistor are 
each operable to be actuated by a clock signal clocked 
in antiphase. 

17. A linear SC circuit arrangement using integrated deep 
submicron technology, the circuit arrangement comprising: 

at least one sWitched capacitor circuit including an input, 
an output, at least one sWitchable capacitor and a ?rst 
and second transistor, Wherein the input is operable to 
receive an input signal; 

a control circuit operable to actuate the ?rst and second 
transistors; and 

an output stage connected to the output of the at least one 
sWitched capacitor circuit, the output stage comprising 
at least a third transistor; 

Wherein the ?rst transistor comprises at least one thick 
oxide transistor having a higher Withstand voltage than 
the second and third transistors. 


